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l.  Nucleic Acids and their Functions - ATP 
  Completed 
1. Go through the PowerPoint   
2. Read the notes p   -    and complete any questions  
3. Compete the worksheets on page 

• WJEC Textbook (new one not released yet but read the 
correct section) 

• Toole and Toole  

 

4. Complete the worksheets p 8-9  
5. Extension: 

Read the BIOFACTSHEET on ATP and have a go at the questions at 
the end. 
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Start of topic checklist for NUCLEIC ACIDS AND THEIR FUNCTIONS 
 
Tick as appropriate: 
RED : I do not know about this 
AMBER: I have heard about this but have not learned this yet. I am unsure on this. 
GREEN: I have heard about this and I have learned this. I am confident about this. 
 

Topic RED AMBER GREEN 

1. The components of a nucleotide are pentose sugar, 
phosphate plus organic base, which contains nitrogen. 

   

2. Chemical Energy is contained within food substances.    
3. Energy may be converted from one form to another.    
4. Green plants are able to convert light energy into 

chemical energy.  All living organisms are able to 
convert chemical energy to other energy forms. 

   

5. Be able to label ATP (adenosine triphosphate): ribose 
sugar, nitrogenous base and three phosphate groups 
joined together. 

   

6. Energy is required to join ADP and phosphate to form 
ATP and this is an endergonic reaction. 

   

7. Energy is released when ATP is broken down into ADP 
and phosphate and this is an exergonic reaction; this is 
linked to energy- requiring reactions e.g. active 
transport, muscle contraction, synthesis of organic 
chemicals. 

   

8. Appreciate that ATP acts as an energy carrier in cells 
and all organisms use it so it is known as a ‘universal 
energy currency in living organisms’. 

   

9. Nucleotide bases are purines or pyrimidines, linked by 
condensation reactions to form polymers, RNA and 
DNA, which can be represented in symbolic form. 

   

10. DNA consists of two chains linked via the base pairs, by 
hydrogen bonds, to form a double helix. 

   

11. The base pairs are C-G and A –T but in RNA thymine is 
replaced by uracil. 

   

12. DNA has two major functions: replication, in dividing 
cells, and carrying the information for protein synthesis 
in all cells, including those in future generations. 

   

13. Replication allows accurate copying of DNA for cell 
division. 

   

14. Know the main features of semi-conservative replication 
including the role of DNA polymerase and be able to 
draw a representative diagram. 

   

15. Be able to interpret evidence from the Meselson-Stahl 
experiment. 

   

16. DNA is the starting point for protein synthesis since the 
sequence of bases on DNA (genetic code) determines 
the primary structure of a protein. 

   

17. Each amino acid in a polypeptide is coded for by three 
bases, the triplet code, called the codon. 

   

18. The portion of DNA, which codes for a whole 
polypeptide, is called a gene.  This is the basis of the 
‘one gene one polypeptide’ hypothesis. 

   

19. Transcription is the mechanism by which the base 
sequence of a gene on a DNA strand is converted into 
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the complimentary base sequence on mRNA. 
20. RNA polymerase links to DNA at the beginning of the 

sequence to be transcribed and part of the double helix 
unwinds.  Only one of the DNA strands is used as a 
template. 

   

21.  As RNA polymerase moves along the strand it picks up 
appropriate free RNA nucleotides from the nucleoplasm 
(having entered the nucleus from the cytoplasm) and 
joins guanine to exposed cytosine, but joins uracil to 
the DNA’s adenine forming single stranded mRNA. 

   

22. At the end of the sequence mRNA detaches and the 
DNA rewinds. 

   

23. Exons are regions within the DNA gene that codes for 
protein and inbetween the exons are regions of non-
coding DNA called introns.  These introns are removed 
from the mRNA transcript before translation in a 
process called post-transcriptional modification. 

   

24. mRNA transfers nucleotides through nuclear pores to 
the cytoplasm where it attaches to ribosomes consisting 
of ribosomal RNA and protein. 

   

25. mRNA is held by a ribosome which has two transfer 
RNA (tRNA) binding sites.  One site binds tRNA carrying 
the amino acid, which has been joined to the growing 
polypeptide chain while the other site is for tRNA 
carrying the next amino acid in the sequence. 

   

26. An amino acid is activated by ATP and is attached to a 
specific tRNA molecule, which carries an amino acid at 
one end and an anticodon at the other. 

   

27. Translation by ribosomes allows the assembly of amino 
acids into polypeptides according to the original DNA 
code.  A ribosomal enzyme catalyses peptide bond 
formation between an amino acid on one tRNA and the 
growing polypeptide on the other tRNA. 

   

28. A ribosome passes along mRNA, one codon at a time, 
tRNA with the appropriate anticodon fills the vacant slot 
and the amino acid forms a peptide bond with the last 
member of the chain using energy from ATP, until a 
stop codon is reached. 

   

29. The polypeptides may be further modified and a protein 
may consist of more than one polypeptide. 

   

30. These modifications will involve the Golgi body.    
31. Be able to interpret data, using tables listing amino 

acids and their corresponding mRNA codons. 
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Nucleotides have 3 basic components a pentose sugar, a phosphate group and an organic 
nitrogen-containing base. 
The nucleotide of DNA consists of three parts: 
 

• Deoxyribose (a pentose sugar) 
 
What does ‘a pentose sugar’ mean? 

 
  

 
• Phosphate group (H3PO4) 
 
What three elements does a phosphate group contain? 
 
  
 
• An organic nitrogen-containing base. 
 

 
If the base is described as ‘organic’ and nitrogen containing, what 2 elements must it 
contain? 
 
 

Nucleotides can either be polymerized together to form nucleic acids (this will be covered 
later) or on their own they have important roles as suppliers of energy (ATP) and their 
derivatives form another important group of coenzymes that are involved in the transport of 
protons and electrons within the cell (NAD and FAD). 
 
 
Energy 
Energy is neither created or destroyed it just gets converted from one form to another. 
 
The flow of energy through a system occurs in three stages: 

1. Plants produce organic molecules 
2. Molecules are used in respiration to make ATP 
3. ATP is used to do work in the cell 

 
All cells require energy to do work; they use ATP as a source of energy. 
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The Structure of ATP 

 
 
ATP is a nucleotide made up of a ribose (a pentose sugar), three phosphate groups and 
adenine (an organic nitrogenous base).  Adenine and ribose are known collectively as 
adenosine so when attached to three phosphate groups it is referred to as adenosine 
triphosphate. 
 
What do you think it is called when only 2 phosphate groups are attached? 
 
 
 
 
ATP is made by adding a phosphate group (Pi) to an ADP molecule; this process is an 
endergonic reaction.  The energy to carry out this reaction primarily comes from energy 
released during (the oxidation of carbohydrates and fats) respiration.  

When ATP is used to do work in the cell the phosphate group is removed ATP – Pi to form 
ADP, this is an exergonic reaction and the energy it releases can be used to carry out work in 
the cell. (When work needs to be done it is coupled to the hydrolysis of ATP). 
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ATP is often referred to as the universal energy currency.   
 
Why do you think it is called universal? 
 
 
 
 
It is referred to as a currency because it enables a cell to do work for example the synthesis 
of new molecules such as proteins and DNA; the transport of substances into and out of the 
cells by process such as active transport and muscle contraction. 
 
It is great at its job because energy can be released quickly, only one bond needs to be 
broken and one enzyme used and it will produce 30.6KJ/mole. 
 
It is also sometimes referred to as a universal energy carrier.  In this context the word refers 
to the fact that it is soluble and can easily be transported across membranes. 
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